(l9)1&#*Dfl<JF?r*r«M&lll 

mmm\ 




(43) gH&^MB 
2004 ^11 ^ 11 B (11.11.2004) 



PCT 



(10) BHR4*M-9 

WO 2(DXQ)4/(D)96473 Al 



(si) mmmtftm 7 : B23B 27/14, 

B23C 5/16, B23B 51/00, C23C 14/48 



(n) m&rnmw^: 

(22) @GgfcHJ5SB: 

(25) ssstaiBicomig: 

(26) m&'Amnnmi 

(30) mftfe^r-Zi 
f#B@2003-123418 



PCT/JP2004/006142 



2004 *E4 828 B (28.04.2004) 



0*15 



2003 ^4 n 28 B (28.04.2003) JP 



(7i) mmx(&m%®i<±xo>m&m\z'Di*x): fta 

^ttm^^^TLO (TOUDAI TLO, LTD.) [JP/JP]; T 
1130033 S»«PS:mB*S»-fcTa3Sl #Tokyo (JP). 

(71) A (B ^fCO l*X<Dft)i SSC SB (TOKYO 
METROPOLITAN GOVERNMENT) [JP/JP]; T 
1638001 m^«6Sr?&EaSff?S — TS 8f 1 Tokyo 
(JP). 

(72) fccfctf 

(75) fs^/missA r*s^^t x T<7)^;: mm 

(AIZAWA, Tatsuhiko) [JP/JP]; T2010004 MM&fclL 
2-5-5 Tokyo (JP). HI 5$ (MTTSUO, 



— ^ (54) Tide: HIGH-SPEED WORKING TOOL 
H5 (54) jg>l»]XXft 





<cS| 



A. . .STATE OF GENERATION OF SELF-LUBRICATING FILM 

IN HIGH-SPEED CURRING RANGE 

B. ..WEAR OF FLANK 

C. ..CHIP 

D. ..WEAR OF RAKE FACE 

E. ..TO0L 

F. .. WITHOUT SELF-LUBRICATING FILM 

G. .. WORKPIECE ROTATING DIRECTION 

H. .. FINISHED SURFACE 

I. . .SELF-LUBRICATING FILM 
J.. .RAKE FACE OF TOOL 
K... FLANK OF TOOL 

L...WITH SELF-LUBRICATING FILM 



(57) Abstract: [PROBLEMS] To provide 
a high-speed working part with improved 
wear resistance and lubricity and a dry 
high-speed working method using the 
part, particularly a high-speed cutting 
part and a high-speed cutting method. 
[MEANS FOR SOLVING PROBLEMS] 
Halogen element is ion-implanted into the 
working part using a cemented carbide 
as a base metal and the working part is 
brought into contact with a workpiece 
at a speed of 150 m/min or higher to 
improve the wear resistance and lubricity 
of the part. Even when the working 
part has H -containing coating layer, 
the wear resistance and lubricity can be 
improved likewise. When a cutting tool 
including these parts is used, dry cutting 
at high speeds can be performed without 
using cutting lubricant. By bringing 
the working part into contact with the 
workpiece at the high speed, the part 
can generate a self-lubricating film on 
the surface thereof in contact with the 
workpiece. 
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(#58 2000-336489 f^iR^ti 2001-293611 

3 8 6 4 5-S§(M#£#H!) . 



WO 2004/096473 



PCT/JP2004/006142 



10 *T 150-200 m/m i n tt§ Z\ttf£<, ^WWMt 10 0 /m i n 

muM^m-rz z. t % £ e> iz^mm^mnim^^m ^rc-mmm 

«kD, iH»«i*ffiffl'r«2:i:fe<i«3£iiPX*nirt6t^5. 
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mommwo. 2mo 1 1 omo i %(Dmm\z$>^mmxm^ a \zwir 

n-T-^ >t?m<Digmfrt> i Mm^F*g^^T, nm, Rtf 

3^*^&^s^<fcDa^$n«^<fcfeiao^*©«Me*«o. 2moi% 
i omo i %©i6Hfc^^]«jijnxfflgi5 I a^ ! b#-r^o yym. mm, 

10 VmiJQT*i*%o *58W©lPXffl«fl*«lPX#fc^bTl 5 Om/^_t©jSm 

§msi^ffofe±iB©^iijjpxM^ l afc%>#-r^o . 

maxutm-r^mz^mmm^ *>\zm?&±m<D 

ttTl*|p||^»ft«mU ^BftftftR^/X^'&BMgftC^^ST i © 

20 2 ^Wb^c^, (m#Tio 2 a*/SBiimm©aa) T^snsastfca* 

±IB©lnxffi«Pia*"g'tri«3g«j»JxiiK:*)#*r«. *»W©»3fr!»giJxJ*T?tt» 

^ODji^^l. 0mm>3il0 0. lmm/rev> WJli4 0 0m/min, 
25 RZSmmm 5 0 Om©&#T$miJ&fT ofc^©XA&tf®<Z>JfM&liV B £ 7 0 
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H2H, -ft^APiom TiNn-f^>^piom R^**aa 

H3H WffiAPlOI*, TIN3-f^>^P10lA, Rtfcfe&S 
5 0P3OIHfc^T, 36Q^*©«Watt4fifl¥tt&*-r- 

ass, ^t>axp i oxA<DB&M9(<!>m&it7&r. 

TiM©^IJOTlfe<t>aXP 1 OI^0iIIi(DSl 
10 H7H T ilK»«0«lgiJfcftIUfc-ft>aAP 1 OI^OUfffifcOHTX 
H8& «©TiNn-f^>m (±g» Rtf<t>aXTiNn-. 

tV^xji (T») ©Sffifc^vititUfeXPS^^t. 

hi on -r^->aA^ffofeT i cn3- ?v >^fx.^ms^^>^LX^n 

Hlllt -f:t>8iA£fT^£:T i CNa-f^>m^raiiJlfct 
©XJW&^rtM&B&j^T. 0 Om/m i n, *gm«t££5 0 0m 

20 XUlOOOmtl/fc. 

HI 2«H1 10##T^IiJU^©^M^^&m^bfc®f®HTafe^>o 
H13tt, -f^&A^frofcT i CN3-T^>^fc^ViTT i JfflttM 

25 .tDfrofCo jfAi®±@»l2 6mmxi6 Omm©t^l:mt> THtelfif 
8 0 /imxil 0 0 p.m\ZttJfo-t %> 0 

014(1 -1*>&A&ftt>f£frvfcT i CN3-f-f>mfcOHTA 1 
KWW*«lW#a:bTffofc«lWttlfca, ^fMiXHIfrW (if AH) £fa§§fb 
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fflLMfc^On^tCo #Ai©±iliI2 6mmxi6 OmmOMt^l/, T 
mi$Wt8 0 wmxi 10 0 /iml:»5. 

*Jttt»)W£bV>. J IS B 40 5 3CS 

^iifflMM, tRw^-r^M* xm, msm, *t>uxm* mmm, r 

15 <D**3|Sf£LTfc£, T i iCM/XttNi§ttf^t^ofciliMWt 
bV>o M^LWU* TiC, TiN, TiCN, lkZ$T i A 1 CN^^#tfe>tl^« 

7 AM, Rtfa£M©»SKi0. 2 mo 1 XK±, »*b<«0. 
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10 0 15 ions/cmHU #FS;b< « 1 x 1 0 16 i o n s /cm 2 £U:T& 0> 
1 x 1 0 18 i ons/cm 2 MSK^5x 1 0 17 i ons/cm 2 PiTT 
Jnax*;i^—»2 OkeVfiU:* $? £L< tt3 0 k e V£LL> 5 0 0 k 
eVOT, fftb<li200ke VfilTKt 5 ^ t § „ 

20 c&wtifcrr i «aefc#fc®Rtt&:tr>. m^itmmmm^x$>^>m^, o. 

2mo 1 %^±> »*b<«l. Omo 1 %i^±T^D> 3 0 mo 1 $? 
i$tft5^^WSL<, Sl»^2 0/im, ff$L<ttlO/tm, $ 

i ^MbtfeiK 21clT^®^e>yMm<DgjSfc^^T i 
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tel 0 Mm, ££K0£b<tel wmO^JIKl&Vvr, T iJSS^O. 2mo 1 % 
$?£L<tel. Omol%^±T*D> 8 0raol%RT, lftL<H6 
5 0mol%^T, <fci3#?£b<te3 Omo 1 %&TF, £ 6>£$?£L< tel 5mo 
1 %£TPT!&3o T i amBM£T^&T&tt&7^T i ^rn-?V >^JIT& 

te, JPXffigUa^«iPX#i©ffiMji^l 5 Om/ML #?£b<fc£2 0 0 

15 jpxffl^a^T i ^n-^j ytfm&mzr.mmsT i ^ste^c^ir, 
i ^mvfsi^Mj:mzmmt^m^z}t. Mummer i^mma 
uttt^tbmmmm-zitT cut, z.<Dwm* ^mmmmmi tmztz) m 

20 fcL^mmmMm%ff?z\£\z£V). &mM]&mm*zmnfcwmm*>n2>fz 

7u±xq\zmm$k<D\t>]±*mz>z.£tf-v-%z>o rcrcv^m^mmm^n^>z\£ 

^mumzmzmmufsi^^ t i im^^o^t i ^wTOT&s^tc 
\mm&<Dft±iz3$\,*Tmm'T?$>z>o mzmnnMommizr i^arrst, 
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10 z>m&iz\%, ^<du-^j >ym<D±\zttmmmwj&2n, n-5v 
*^ts?3i^m&\z\$, mtt±\z&-e,fflmm&&!&isnz>o 

mmm&)$znx&fetmm&^?£^5mMtf$>2>o £ ^xzu-^-j >tfm& 
m&-?z>j:M&mm-rz> z. l&x%. umm tmut<Dmm^mt^-^> z tan 

0. 0 5(im£(±10/iniOTT^. 

[Rl±7?frSfcJe>ff*L/Vi. *Oj;5^tbT^ iAliT i O x (l<x< 
2) 7?g£$n*T iKYfc*. #iOMottft«, WBMb«K Rl^NbKW^ 
tf^n^o Tiiftftfittm Ti n 0 2n _ 1 (n:^c) Magneli 
ffl^WStlS. *fc> Ti, Mo, W, RtfNbJ&>&&SSM:?>»ft$n3 1 

t&^nt^^K unx^aBia^n-^^ ^^Hs^r-r**^ Titta-f-rv 
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t itft*&tf/xttT i *^*d»iaiiiflif m *n*^ t i 

mm (sxt> ^fTio 2 ntt§) *«aapi»jK*icfi«>a«^: 
rnwr i o 2 fi*/§B?rimM©a»x 100 (%) 

S&WTSW^fctt, ilTiO 2 ii©|!l^l0%^ $P£b<«2 0% 
10 £SfcJ?£b<«4 0%$l±£L-rZ>Z.£.iPV&Z>. ifTi0 2 li®± 

w.mmz&te'rz&.ftcDMxmz&v), m&r i o 2 a*ofijfr«9 oxetf, 

15 XPSTW, Si, Mn, Al, TkX$T i \Z*D\/*XfflM%:ff*f\ ^n^tlWC, 
S i 0 2 , MnO, A 1 2 0 3 , RtfT i 0 2 £ bT#SEf* £{K5£LT^*l£><Da 

*©«jfti**je>, *0ffi£eBtHira©sft£-r<5. ifTio 2 iitn ± 
tot i *tT i o 2 tvxftft~rz>£Wfeisrzm&<DT i o 2 <£>m*£ii-r 0 

>7C^l#<D^^->^M7n^n«»OJC#^T i £$KbU ±IB©T i *ITO 

^mm\z^xmmiai:t\t, ^nm^tmnj:ut(DmMmm^i 5 om/ 
25 jnx&irr. ^fgwojpxiKft&ftffi-rn^ pw»*iej!mrfc«5«inx (0« 
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5 mmznzo m^\i:M f <D^.mx}mmB\\txM t <Dmvfmm%mv B ^2 o o~3 

f^£&5«, ^f&EOSJBJl^Ctt, SJDfcJWRSl. 0mm, MO O. 1mm 
/rev, Wmmm4 0 Om/m i n, RZ$mmM5 0 Om<D^#T^^JgiJ 
£fr^)fc^<Z))tM&lg : £7 0 tfmOT, ffSb<(t6 0 Mmi^T^T^Cli^T 
10 ^IMSVm/mi nTOIM5 0 OmO^frTte^fiiJSff 

V B ^V B0 +0. 06375-V 
(fcfclV^l 0 Om/m i n£U:5 0 Om/m i n^TTfeD, V B0 te3 0 # 

<««#> 

10 0k gift^l»tS|J»^J;oTS 4 5 C«©iS§St, 50k g«%K:# 
25 ffi©BfcT i mSA 1 Tfl&mMSU M«ftiH«JBE«lCJ:oT* 7 5mm£U 

mi mmoit^mm (ma SS %) 



10 



WO 2004/096473 



PCT/JP2004/006142 





c 


Si 


Mn 


P 


S 


Cu 


Ni 


Cr 


Mo 


S-AI 


T-N 


Ti 


O 


m 


0.44 


0.34 


0.80 


0.002 


0.001 


<.01 


<.01 


< .01 


<.01 


<.002 


0.0009 


0.0100 


0.001 1 


m 


0.45 


0.35 


0.80 


0.003 


<.001 


<.01 


<.01 


<.01 


<.01 


0.021 


0.0006 


0.0005 


0.0006 



^HOPlOSffi^I^ (M:WC-TiC (TaC) 3 0%-Col 
0%, ft^SlttS, M®. : TNUN3 3 1 (31^7^) , 1#:ST10 

5 p) > t i N3-f-f >?&ft ofcP i oaMHMiaxji (p i oifflafti^i: 

TiCN-Al 2 0 3 -Ti N©IBT^Jl3— 5V ^SrfrofcfcOX H^T^U 
T;i/tfc«, M:P1 0I*iH^ I#:UE6 0 0 5) , ROT i 
5V >^£frofcP 1 Oiffi^fnll, (P 1 OSfi'^I^ifcT i CRtfT i N 
©jBHW*^fc**b;fc%>©, ft2C*X*fcm, JBtt : TNUN3 3 1, » : 

io K29 j) fctt**ffiViT-f^>a£Xftfrofc. -r^->ftA©*#tt, fcrnfci 

0 0 k e VRtf 1 x 1 0 17 i on/cm 2 ilL -f T<Vi®CD» 
fcff o7to XPS«UfclMiW5mo l%T&ofc, 

3— 5^ >^£froW&^P 1 0tffiSi?pIA©T i mm\t2 3raol%T 
&D,n-5^>^£fro&XJi:©g|®T ifgli5 Omo 1 %T&ofco&:i3, 
15 >^JU?}il - 5 Mmt^ofc. 

20 mfeistto itm<Drab, mfc^wnm&izm^zn&p 3 011 (-r^&A^ 

«TOS&bTV>&V>**&3iB,i&/ifc WC-T i C(TaC)8%-Co 1 o%> 
=iTfU7JI/m i^:P10I^t^, I#:UT2 0T) fc^Vrcfe 

30?) Dc : 1. 0 mm 
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i£ D f : 0 . 1 mm/ rev 

mm &i<DAiwmmmtT umm 

mmm m-on^x i o m/#^ e> 3 0 0 m/ft&xnim 

5 M2\Z, WWMtfi&l] (R) ©^JliMS^ttSr^f c PltKDHMt^mm (4 
0-10 0m/min) l£@;Mi£WU Ii^£&3£^nTM^-r£^\ -i^ 

0^6 5 Om/m i ntft -f t>)$AlA©^^T i N3>-r^f >^ 

AiiM f <D^jim^mmmmznz>z.t&ibfrz>o m?Ltf3 0 om/mi nfccs 

15 P 3 OS*a^XA<h^HJ©X^^lt^-r^^:, 4>^Tfe^iJ&$jJ|^#& 
n^c mmms Om/m i n&UTfct, P 3 OSl^iMLT*^©!^ 

(Fs ;i3) Tt>Si$nfc. -WB1S3 0 Om/ 
mint^T, ^HJ©XAT^> T i N3- 5V y^H^ttt^VXF s £ 

20 io~i 5%gijMT£;i£^-rit£ 0 p 3 ommmnm^itmvxh. «i 

5 Om/m i nSUiXF s^2 5 %fflM~?Z> Z\ L&Xgfro Z\<DMlZ. 

\z&io, ^-^j>?*nt)t£<x%mmz^*>&x*ft^z\t\z&Y), jpx 

$e>£, (fc) mSTkVftti (fs) ^e>^^tc#m$n§x^ 
25 — ®mmmm<DBmmik u ;04) t%>, iira^^:t>&Axjiawifc# 

0 Om/mi n^^^fjiitCOViT, 
^©{it^TiN >^X3tr<hifct£bT 1 0 %M'PL. MB&mzmtlX^Z> 

Z£&5kVT^Z>o P3 0i&AMbTfe> WJM5 0ra/minW 
±iZ$>^XBMffi$fc&mi 0%M'J>Vf£o ZLOmiz, *^HJfcJ;D, X^-WJ 
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-c^ymxumommm^^ t immo^tzzimmomm (Tijra 

wmmm v : 50-250 m/# 
10 «jmit 500m 

<«lMl$!HI«*IOMM«Clfe#U 0H*.tfV= 5 Om/m i nTttl 0#\ 
2 5 Om/m i nT!i2^^5) 

: ±ib© a i mmm^T i jiamn 

15 «§*&0Xj^r<^ffi**ii9&£ (k T ) £JPf®)iM£*I (V B ) SffllJgU #$& 
&SWBiLfc (05) . i5(3tl?)> TiMi$ti#tb^k T ^ 

<mmms> -c^>^x^n-=>tc^u-^^ >moisiH#R0^*f 

20 »»IRS^0^fc<k?>««bfc (H6) . *giJ«t©SttffifcJK 

Wfcfcja&xAMfc«k9»jfebfc (H7) c ^7tc^-r«k5^ 

«®ifi#fcT i -Mn-S i^m-fbWt^bTV^Jli^^^o 
&:fegl7T«, RK««T?W, Si, Mn, AK i fc^TaOJg&fr 

25 ^n^tlWC, S i 0 2 > MnO> A 1 2 0 3 , IkZfT i 0 2 ibT#ffit5i: 

M*.fc£T i t^ViT, 

T i 0 2 / (WC + S i 0 2 + MnO + A 1 2 0 3 + T i 0 2 ) X 1 0 0 (%) 

13 



WO 2004/096473 



PCT/JP2004/006142 



"«3n3«*jfcS*Bbfc. fcflfU W, S K Mn, AK RtfT i n 
I^JCteWC, S i0 2 , MnO, A 1 2 0 3 > &£>*T i 0 2 <hM&£7£HTMEb5 
3o H7*Kl*W-* (aS i 0 2 -bMnO-cT i O z ) tV^^IBH S i/ 
Mn/Ti 0 ; E;H:k^#EB&a/b/'cT^^^i^Ta 

5 <mmm4> <^>sat i n^-t^ >^x*<z>ge$imjigi$HiT 

mmmm^Mffi (saed) \z&r>^rc (gg) „ i8t:{t -r^>^x^ff 

sn, mmizmwimmmvx^^z\t^m.vx^^ 0 ^*uc*fu *mw<D 

T i 0 2 ©lf~^«j:D^Mx^;u^-#j©^3;^-^^oTV^<hti^^n 
25 LTVi-5 0 

<^JSM5> -<^->^A<£frofeT i CN3-f-f >^X* r CD^JgiJM^ 

-ft^AbfcT i CN3-f^>^P 1 OII^^T, tyO&frmZ (D 
c) 1. 0mm, MK> (f) 0. lmm/rev, ^D§JggH 5 0 0 mOD^#T3J 
I'J^frV^ jfB&#t££ff^£; (010) . MJ^LTte, tuizEOAl^ilR 
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-i *>&\&ff't)fcfr<o1tia&> 0 Om/m i n§IA5t^ 

«V B *t«iJib, 5 0 Om/m i nTtt«giJj&*a»t£&o&. *nfc»b*»9i 
5 ©<t>aAI^TH -MjI^5 o Om/mi nTfe^JgiJ^pJtlT^ * 

mmm&3 0 Om/mi n^±1?t>#*|*B©iiJn*«a«T»0, »3S«T**«J 
^'Jii^5 0 Om/mi nT5 0 0m»©V B ^5 7/imlCgSoW5. X 
M©^SV B =2 0 0 nmXfr atLTfe, 1 7 0 0 m£A_k<£>i2JgiJ£f? 5 £ £ 

io ^tstfs^ns. 

«J»J3$ft 5 0 Om/m i nfccfctt*XAJ»*HBV B i:«IgiJ8B«it©Hfil*H 1 
TitJinbfec ^ntcMbT ilttBMPI-Ctt, ^JWt5 0 0m^i^i:V B © 

^ip^^Tsiit^to^So -yogymm 5 o om~i o o omop^©v B iiiin» 
15 fc^Ttf*r& t i wmtM'vom.feA i »itot0 1/6 fc-rsf&v*. 

©air^W&ns. SBiilifHBIWU 01 2 4»&CBe 1 ag£«BL&*ttfct* 

20 t««bTVist«ijw$ns. 

^jsm 5 (DWffluwztiim vrcnmz^>^x, mfmoms* v— if— mwM 

25 -i« (iSII/-tf-I», V—*?-*rv>7qm* lLM2 1W)]fttf# 
SI 4te> <^>£A£fT:b&#>ofcT i CND-f-f >^P 1 OZCJMCOV* 
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5 ^{Eit^n^^t^f^-r^o 
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ol^^lOmol %©ISfflfc»*iftJtJPXffiffiffi. 
5 2. Mt*m&##£U *#©#«fc:T i tCROf/XttNtfe^trn—T 1 

2mo 1 %^e> 1 Omo 1 K©ttHfc**i*jfitaIJ8«ift. 
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